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Lu et al., page 731
Genome-wide association studies have revealed numerous
variants that are associated with systemic lupus erythema-
tosus (SLE); however, the function of many of these SNPs
remains unknown. For example, SNPs near ETS1 have
been associated with SLE in Asians. This association is sup-
ported by a mouse model and the association between
reduced ETS1 expression and SLE and is consistent with
the function of ETS1 in regulating immune cell function,
a pathway that has been implicated in SLE. In this issue,
Lu et al. used trans-ethnic fine-mapping and functional
studies to determine how variation in ETS1 underlies
SLE. Although the study included several different popula-
tions, only ETS1 variants identified in an Asian population
appeared to be associated with SLE. To narrow the poten-
tial SNPs for further investigation, the authors evaluated
transcription factor and miRNA binding differences and
chromatin-state changes because reduced expression of
ETS1 had been previously implicated in the disease. From
this winnowed list, four SNPs were experimentally tested
in an electrophoretic mobility shift assay using B cell
nuclear lysate. Only one SNP, rs6590330, differentially
bound B cell lysates, and mass spectrometry revealed that
this shift was due to STAT1 binding at a nearby STAT
binding site in the risk allele but not in the non-risk
allele. Together, these results suggest a model in which
STAT1 binding represses ETS1 expression and leads to
increased SLE risk.Clues about the Kalash
Ayub et al., page 775
The Kalash are an isolated population living in the Hindu
Kush mountains of Pakistan and are enveloped by the
legend that they are descendants from Alexander the
Great. However, limited genetic evidence has suggested
that this might not be entirely true and that the Kalash
might instead be a recently split population that has un-
dergone extreme genetic drift. To better understand the or-
igins of the Kalash, Ayub et al. examined Kalash genotypes
and found that the Kalash in fact appear to be an ancient
isolate and might be the descendants of some of the
earliest migrants to the Indian subcontinent, who have
remained isolated for thousands of years. Several lines of1Scientific Editor, AJHG; 2Deputy Editor, AJHG
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levels of homozygosity and extensive linkage disequilib-
rium. Additionally, it appears that the population size
has remained small and that there is limited gene flow be-
tween the Kalash and neighboring populations, including
the nearby Pakistani population. This isolation seems to
have been consistent since the Kalash split from the Cen-
tral and South Asians nearly 11,000 years ago, and the level
of genetic drift in the Kalash appears to be similar to that of
other ancient hunter-gather samples. Careful examination
revealed that some signals of selection, including the fixa-
tion of the lactose-intolerance allele and an ACTN3 variant
that has previously been associated with athletic perfor-
mance, cannot be explained by genetic drift. Although it
is clear that the Kalash aren’t descendants of Alexander
the Great, they do represent an interesting and enigmatic
population that fits with newly emerging evidence that
the peopling of South Asia is more complex than previ-
ously appreciated.A Closer Look at 16p11.2 CNVs
Migliavacca et al., page 784
Copy-number variation (CNV) at 16p11.2 has captured the
attention of many researchers. Themirror phenotypes that
arise as a result of deletion or duplication at this region,
including autism spectrum disorder or schizophrenia,
respectively, have prompted numerous studies in geneti-
cally tractable model systems. For instance, previous
work in zebrafish revealed a role for KCTD13 in the macro-
cephaly and microcephaly caused by 16p11.2 loss or gain.
Now, Migliavacca et al. report the results of their efforts to
obtain additional insight into the pathobiology of 16p11.2
CNVs. To begin, the authors performed transcriptome
analysis of individuals who harbor either deletions or
duplications of this region. Through a series of follow-up
experiments, including network analysis, and work in
both mice and zebrafish, the authors revealed a role for
ciliary dysfunction in 16p11.2 pathology. Interestingly,
KCDT13, the key driver of head-size abnormalities, inter-
acts with several ciliopathy-associated genes. Given the
many co-morbidities observed across the spectrum of cilio-
pathies, the results from Migliavacca et al. could influence
how individuals who harbor 16p11.2 CNVs are evaluated
and managed clinically. The genetic tractability of this
genomic region continues to serve as an exemplar fory of Human Genetics. All rights reserved.
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others who wish to unravel the complex genetics of CNV
across the genome.A Cluster of MAF Mutations
Niceta et al., page 816
Transcription factors regulate gene transcription across cell
types, often in response to diverse stimuli. This large class
of proteins rarely function in isolation, and the layers of
regulation they experience can also include built-in redun-
dancy to ensure homeostatic maintenance. Owing to these
unique features, predicting the outcome of mutations in
transcription-factor-encoding genes can be difficult. In
this issue, Niceta et al. identified de novo MAF mutations
in individuals displaying an array of developmental
phenotypes, including deafness, growth impairment,
cataracts, intellectual disability, and seizures. Further high-
lighting the difficulty of predicting the effect of mutations
in genes encoding transcription factors, gene-expression
analysis revealed misregulation, in both directions, of
MAF target genes in cells from affected individuals. MAF
degradation, an event that regulates its activity, requires
phosphorylation by the proline-directed glycogen syn-
thase kinase (GSK). Each of the identified mutations
impairs GSK-dependent phosphorylation and increases
protein stability. By contrast, the phenotypic impact of
all previously identified MAF mutations, which are local-
ized to different regions of the gene and alter MAF-DNA
binding, is limited to lens and eye development. These
newly identified MAF mutations shed light on the range692 The American Journal of Human Genetics 96, 691–692, May 7, 2of developmental processes influenced by MAF and pro-
vide an important reminder to investigators that geno-
type-phenotype relationships are rarely as straightforward
as initially envisaged.Low-Frequency Variants Contribute to Lung
Cancer Risk
Jin et al., page 832
In recent years, genome-wide association studies (GWASs)
have identified many common variants associated with
lung cancer risk. Although these variants explain some of
the heritability of this disease, many investigators have
proposed that low-frequency and/or rare variants might
also play a contributing role. In this issue, Jin et al. utilized
so-called ‘‘exome chips’’ to perform an analysis of lung can-
cer risk driven by low-frequency variants in Chinese popu-
lations. The authors identified three genes (on two chro-
mosomes) whose low-frequency missense variants were
associated with lung cancer risk and were differentially ex-
pressed in lung tumors and normal tissue. These genes,
BAT2, FKBPL, and BPIFB1, have been implicated in a vari-
ety of immune and inflammatory responses. Moreover,
GWASs of European populations have identified nearby
variants as risk alleles in multiple immune-related diseases.
Thus, although the authors’ analysis identified specific
genomic loci worthy of follow-up study, more generally,
it also demonstrates the complex genetic architecture of
lung cancer and hints at the promise of rare-variant associ-
ation studies to better explain complex human disease.015
